The local disc deuter is known to be depleted in comparison to the local bubble. It is not clear which process has caused this depletion. We have used Hubble Space Telescope (HST) spectra to obtain column densities of Si, Mg and Fe elements. We have compared normalized column densities of this elements in the directions with high and low deuterium abundances. We show, that the same lines of sight that are depleted in deuter, are enhanced in magnesium. Heavier elements -Si and Fe do not show any difference in the abundance between the local disc and the local bubble. This observation implicates that astration is responsible for both deuter depletion and magnesium enhancement. Abstract.
Introduction
Deuter is one of the most interesting isotopes in astrophysics. Deuter was produced in the Big Bang nucleosynthesis and plays an important role in testing evolution models of the Universe. The deuterium abundance in the interstellar medium tells us about stellar processing of the matter.
The gas phase deuterium abundance changes with the distance or with the hydrogen column density (Wood et al.(2004) ). It was not clear, what process is responsible for the deuterium depletion. Several processes were considered in this context, like astration or selective binding of deuterium in molecules or dust grains. The aim of this paper is to check which process is responsible for the deuterium depletion.
Column densities
We have selected our target stars from the compilation by Wood et al.(2004) . From their table 4 we have chosen stars with HST high resolution observations. Both GHRS and STIS spectra were considered. We have selected two groups of stars: one with 19.2 < log N(HI) and (D/H)≈ 1.5 · 10 −5 , and the second with low D/H ratio (D/H< 1 · 10 −5 ). The HST spectra used in this paper are collected in Table 1 .
The column densities were derived using the profile fitting technique. The absorption lines were fitted by Voigt profiles, except the Mg II 1240 Å doublet, which was fitted by a Gauss function. The cloud velocities, Doppler broadening parameters and column densities for multiple absorption components were simultaneously fitted to the observed spectrum. Both lines of magnesium doublet (at 2800 Å or 1200 Å) were also fitted simultaneously. A convolution with a point spread function was performed. The wavelengths, oscillator strengths and natural damping constants were adopted from Morton (2003) . The derived column densities are presented in Table 2 .
The Si, Mg and Fe column densities normalized by the hydrogen column density are presented in ratio. The Si/H= 6.5 · 10 −5 is much higher than the solar system abundance (Si/H) ⊙ = 3.63 · 10 −5 . Also the D/H= 2.2 · 10 −5 is higher than for other sightlines. Therefore the column densities for the star HD 4128 were excluded from further consideration. For the white dwarf G191-B2B the Fe/H= 7.95 · 10 −6 value is 4 times higher than in all other directions. This value was also excluded from further calculations.
Results
The abundances of the D, Si , Mg and Fe elements are presented on Fig. 1 . For sigh lines with log H > 19.2 and low D/H ratio an enhancement of magnesium is clearly seen. For the Si and Fe elements there are no systematic differences in the abundance.
To test the conformance of elements abundances in sight lines of different D/H ratio we have used the Student's variable. The Student's variable t describing conformance of two average valuesx andȳ was calculated with the formula: The difference in the magnesium abundance could potentially be assigned to the inaccuracy of oscillator strengths, since the magnesium column density for the four stars with the large Mg/H was measured from the 1240 Å doublet. Morton (2003) cites five oscillator strength values for the Mg II 1240 Å doublet, and the value preferred by Morton (2003) and used in this paper is the largest one. The lowest oscillator strength value is less by 15% from that one used in this paper. This f-value would lead to the magnesium column density even grater than ours (by 15%) ! Fitzpatrick (1997) has empirically determined the f-values for the Mg II 1240 Å doublet from astrophysical observations. His f-value is within one sigma from f-value used here. The Mg/H ratio in various directions differs by a factor ∼ 3. The possibility, that the oscillator strength is inaccurate by such a large factor seems to be unlikely, although can not be completely ruled out.
Recently Prochaska et al. (2005) have considered the titanium depletion in comparison to the D/H ratio. They have found a correlation between Ti/H and D/H, yielding a conclusion that the D/H scatter is caused by differential depletion of deuterium onto dust grains. On our Fig. 1 two stars also shows Fe depletion in directions with low D/H. The conclusion, that deuterium is depleted on dust grains, is in opposition to the result shown in this paper. Clearly, more investigations are needed to solve the problem of deuterium depletion.
Conclusions
The sight lines with deuterium depletion show also enhancement of magnesium. Such connection indicates that the deuterium depletion is caused by astration. The magnesium element is produced in stellar nucleosynthesis, which also destroys deuterium. The stellar nucleosynthesis did not reach the heavier elements -like Si and Fe, because these elements abundances are the same in the directions with low and high D/H. It would be very interesting to check, if the elements lighter than Mg, like C, N and O, are also more abundant in the directions with deuterium depletion. Other name log N(HI) Table 2 . Column densities for analysed sight lines. References: (1)- Wood et al.(2004) ; (2) 7.6 · 10 −6 ± 2.5 · 10 −6
5.0 · 10 −6 ± 4.6 · 10 −7
1.7 · 10 −6 ± 6.6 · 10 3.14 · 10 −6 ± 9.4 · 10 −7
1.65 · 10 −6 ± 3.0 · 10
Avarage (D/H≤ 1 · 10 −5 ) 7.26 · 10 −6 ±8.9 · 10 −7
1.00 · 10 −5 ± 5.0 · 10 −6
1.06 · 10 −5 ± 3.42 · 10 −6
1.34 · 10 −6 ± 7.8 · 10 Table 3 . Normalized elements abundances. The D/H ratio was taken from the compilation by Wood et al.(2004) . Averages for sight lines with the D/H> 1 · 10 −5 and for lower D/H ratios are shown. The significance level of conformance between these two averages is shown in the last row. Three values withdrawn from the calculation are shown in italics (HD 4128 and G191-B2B).
